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[B»*3R" 3 ) BfflsSS* TTSWlfcx I. i7 h a n H * v 
T. 

c 2 ) *±W4JB-f H* > £ WaSEtt-T-i tf» 'oSO, HtllB 
1 OU±<B— BKM*ffi*5<fctf 1 b0>:£ 

d> Sfi 2 IHiaE«t z pa>»ittX*.JU-1F-^H 
EffittSgtt, ttlEn SW«1*tt*s £tf i»E P 

A>c>?ffifSp£^i&^ 

L ?Z>m>l<m l tflKio W«x l^hu )V J= * y ir. > 

tiS^iB 3 ] p a8W**ff4ttJB 1 IB*K:***tU n 
ffl*«tt»fc J:tf Htt«a«*WW«S 2 'I'll SIT 5 

tr«S«3R« i E»W>W«x u # h n;i ^ * y 

[iff** 4 ] pSS*f««««l»SBM*tf»^*^35 I 

Jg 2 ^— JBrt (C r? i-f "T o - c: <r«iS iiT^ »;RJ« l K* 
<£>*tftx U 9 h n .»l =: * :v iz > I- & 

[iffjjtgS 5 J 1 tttt-bfl) p HME5£*W4 
te<£i£ i «£iUto n M*M.*Hf4te \ B<&ttj ft # 
gntfeO . MrE ri *H*sJ;tfp 8S9>5WW^K(tifflSaf* 

TT'IpS^jRJR 1 iEK^'WWx u 7 h t3 M, i- * -v -ir h 38 
•Tc 

o & a> tc &!S s -1 1 . a* ^ ft? % ytitv\ £ -ts yi -r <i> s tt fi3 

Si p W. * ; «« PI -ft A" ^ ' o W ^ hh ^ n W W W 7r « * " d ' ft 



2 

t^ T. u- h n .M- x * -v -fz ;* h^T-.. 
im<m 7 ) MIS p ffl'ff ««f4ll. ir : f- A 5 P - 

^^JBicaE««*{SlX U ^ h □ ;u :i •;•* -t > hSt 7-. 

irnxm s ] hm £ p w-fr *» *+» i«±« * > ^.j 

10 H S -*-y-t:> h*-?. 

iTsw** i - s irji-i-rn^— -5<DJ»(cfci«<o*«x 

[»:RfllO] !S9iEW±i!ff*«-'f ^">OPSefl[-7-tt. * 

•Ife^TTiSxl- > ha.'l ^ * -yt> I-JRT-. 
20 [SB;R3H11] rWffip aW**lf lUtnt M Cfcf — iU*7L 

□ ti^A (I[])-7x:)-/ha , J> h'J-^y fjll 

«Wf- : H-4 2 - (4 - -x - 'J no - 5 - (terl. n -j- 
If7x.--.»L0 - 1. 3. 4 -i-^yTv-n- (PR 

■rgx h an ^ ^ v ir > h ^-T. 

30 ■r'l-h'x^^ tril) - y-ttU v'l - h U^> % /X- 
h <Th(bKHz)3 bipy-< J T*U, WftinfSS*«tfWtt 
2. F.-v7i-ihl., 3, ■l-f*tv7'/-K' 

[0 0 0 1 ] 

40 ffjhb^XU^ hPil = *-/t: h.^f*- -KJCRIT 
[0 0 0 2] 

(1^. W7.lt InP, CaAs. GaAIAs. ilal'. ^wcfAGaN 
-ff- H T Jfi , r.il«?.^:|:«?f^^f:i- KW, p^l: 

K — y i? n fc«£ft«tt^^ cnti 38 c H - "/*^ trttS&MivR 

50 HirYi-r^, f«SW^Hr:4il»TW. .^^SffSjBW 
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[0 0 0 3 ] d <£> p ««S-3iiB*»TlftW U n mfS * 

a« is*r mG?.^w^f*]i~ tod l 

n « »C»K L , Z tit ± E'jl £ liW**-£r*"« . 
" i z n tfci 3 ii £ x * a 4 : - \t^t&T- <r> *»Tlfc*t s *i 

[0 0 0 4] »Wtt«^*.« i P-W«:-ett< . WttfflTttt 
t4-T*o563tt (Iwninesceni radiation) R(cR8i" £*Jr?E 

[0 0 0 5] #«M15|/i-&^J«Stlfc5fe*J!!«:«^j"ax 
COj:^^.r. u >y h i Ml* 5 * s/-fc> h A 

£ 3 nt t w., 3a?s<£>£; ■< » t-jmt 

& x# ^^LT^K^iit" * - £ # T £ . £ 6 fC 
SI jg •£> fc 66 \Z $>1k<Dti » STft^Cf r & t >. * 

[0006] 3ojc. *:t4me»3i-r 

■5 Z £ *C J: *? * K?4 0 0 nm-B6 5 0 nm^^-r-lt^ 
[0 0 0 7] ««ttfi-«««t«:±aifeB«)*«4l5-(b 

S-A.) SB 5, 12 3. 5 8 T^/jn^isnreO. 1 
C0*-T-UJB»3(a**L,, KBttiili (a) *l«?fc€:i5jB 
•r * SIR . ( b ) rHB* £jS«"*' -5 W 1 - < c ) nf 
M5tt*3SiflTS pS!J*. (d ' ^ h'0rfj«R&KJS 

[ 0 0 0 S] C^i||&:Crifl(f3Ep?aB«i:LT"firW*3^l4 
ftMXro p a-fE mU" * r > 3*T v* . flWdWtl&sfeM 

M » (d: JSbrfsSlkn fci-*T - tiDfttralfifls 
* JEwST* " « w £ ;-55'C £ £ ft <r> ft -5 W <K>'fcMZ ilBft 

T £ - <h fl* T €r 5 . - «.o J: -5 ft. x U h u j I : a ^ -t > 

h JB^f co«« W ¥ 4 SWT r 5 e a 

[0 0 0 9 ] JuiScOX L. HP M- :£ Y- :V t > h^-rojX 
•d--s>.- t>VT*-1bJ:-5lC&si ( nature; ?«3 6Ci1S. 
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6 2 8 H) . -J - 2 ?.i'ST±#3U<> 

:.h^Tcr^: ( !J. Appl. Phys. i 72. 1957 (19fl2)) 

[0 0 10] SK«t1*«JBL^KawU.V h 

T, «Wi7>a**J:^*»«n:>S!f-W3^*lc. xu-^h 

r o o i j i 

<£>.. 

[0012] 

*c, 

a ) ««H. 
20 b) S5l*ifijfitt«1SH. 

c ) 1 iaa±<D«flEtt5f-^ hXU i/ h-DX y i7lf^o 
T . 

c 1 ) 1 OEUnO— »3H«SS*sJ:tf 1 KO=aJHtt 
c2) *±W*PI-f^>^**MEffi^i*»6fcU0. ftfrte 
i -\:UL& --w^Ki&te4^zf i -ot , < -h«). : ~iE5eitt»£-flr 

d) B2ttfi«.t. MKEffiiP^^fix^;!-*--^ 

vO'i^;: -; t-*(7)|ftttX.^^— cOH.ttJH*tt«t UfS 

40 [0 0 1 3] *:«WJi*. tfrJ^LcH^IS-6'OKl:4 
istt T s IsbJie -r o % . 'tft&Mmz :k. t »Tf* « i - ^> 
- U2 J'ii MS -f W is/jMC . £fi« ickS *F £ UttfflT ^ 

[ n 0 1 -I ] EC r> T . 4=56 Wff>x U ^' I- n ^ S * v./ ii > 
0 . £ b ttft T RfrrSr aft^t'fl- ^ fi L . L f«*/j: 
50 [001 fi J +«sillC-NHTW. pMW«tJ«*3j:^in 
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•id'K'Xmmn 1 m-nwz mi l . n^mmm^m 

[0 0 16] pa«ff4b±^;g^#lW65x*^^---tt 
£ Z.iD.±t> tl IB « ii If I - ^ ' T ti . 3E ;Vc 7' P -fc * «;« ( 1 

loon] se. i : p ffi i w^n-s** s 

ft-* Sin, ^dbtffin S!*14«««0Htt~a[J|l«a8(JlB 
Sepffl**»M^*<ftHS6«M*»* 0 ttir* U'^n izim 

[0 0 18] pffl*|«»14ai«IEK3tt««i«Cc 

2 JBM (r f^fhT o 6D7>*$? llt^ 
[0 0 19] J:ja^)1»lS<7)fe00tt. *««f=|OH«JH« 

[o o 2 o] fljiHft--5i©^»«cejaTA**5e93oirMi 

[0 0 2 1 ] *52WK*si*"rr«L i iatwpaw«tt 

■t- i* i WiSM IS co m CO *r a » sr. IHff * *i ; A • o «9 frHK *E ** S 
£• T Z> IB I i fill K P M T\ Ifttt W & f? ft" T Z> JH £ AD ifii n 

[0 0 2 2 ] CC>«IC*5V*T!5, 3«<&*IK1*JB€:8'J<B 
[0 0 2 3] lfflSpMWIStf»ti. ^>'-7^^T 

to o :\ 4] ^^H^co^ir^'^Lt^jtt^i^T^., wua 

Jt£0?1 # x -t- )l =r- — Gull : -Z Jr. -z< X . <D - - E » K 

»s i* m «= , *> s i » : a r. m «s ■& «i 1 r z. z t % * t -s 
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Wtt « r< V\ * \Z ftJBf tl" St4r.<!:»<T-S3- £• 
■5*1* 5: fit"*. 

[ o o 2 g ] s tic. i¥HEfi:»±«ft8-f .+ >t*o§ee^ 

r * W *W jf. L l- i c. Z ^ J: r> nr :M fi: M ^^t/ J J:X .» I* ¥ 

[ 0 0 2 7 ] *KU^c?5W18Xl^^ hu;L5*-yir> h» 

|in--p»f^A (111) -7xt> i-n 'j >-hU-r./ 
h'J7;Uu- 7 rf- )l Y -t h * — h T « 9 , C! 
nSa-ft1*»f*W2 - (4-l:'7iZ'J A) - f. - (tcr 
I. -/f.)l.7xZH.) -1. 3, 4-t=r*yJ7-^ 

[oo2 8] im>mmmiz&i>Ttrt* m&vmtstitwn 

ftJR-f =t>c0ffl*»i-7 /l-b'-r>/» (Ml) - v--ftiU ^ 
il -hU"<>7x-]' (Tb(hen7.)s bipys ) M 
n ^ J fc-Sfefmra; 2 , 5->'7xm-l, 3 . 4 - ."t 
^ 1 > > 7 V'- ^ < P P D ) T'» i o 
[ 0 0 2. <J ] 

«|M-3t»TS»W|-ro» Hi 1 —4 l^>r^rct otZ. *5S^<7.> 
«xl hP'^^ vt / h^-rfi. ffiRJB 1 . 35 1 
HkiSfl-BBH 2 . l IHW±«.>«tta:^-^ I- x U ^ h nr. 
30 .7 .« 3 . *s J: tfjg 2 ti J a: R A . MFH^ 7>xl- ^ 
h a X v 2 m 3 ti P 3 , ^r±$B^: J^^r * > i 

[0 0 3 0 ] IKWi: 2fi<7)^:0Z^uK«j£mi£ t-EPtJDT 
% i **S5i"ii:iK«r try-H) m2mmn 

y :7 + BSJJg 3 13, p 8!-tt WT7S:t)*i iE A 3 3 
oims J;U> p .^T^Ij^'ItE^^ Mf4 >; 3 CDS ito 
40 BHMtO 2 fflj wjg ir J: -5 x flSfit r. o*-& (c ti. 

n fi!!J-.g 3 3 , 3 (ZttITX o \Z » ^@ 3 1 ^5 J; 

v-Ji?yiS3 3 11. c^^U. *±»*.K-f ^T>^*«id-ffi 
T /r* t- fjt <j .1 «.IX± & Z^i'M W 

II ^ U l-l I-h "iHfl.co* * . * B -fc cT. ■ £ i - ^ ; f I* <h V >o 
3 09 $ I ffl o i H { i IB 1» 5 -M t^«,. i ^ «;» 11 jffi * s '=> 

50 7R«r ?.tK 1 L T n r fl1V 5. fctfe" J «0 hl^-v' - H 2 
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.1*. *<OftxU 7 ha/PS t-vir> MSSSfcit-S. :n 
1-2 1 0-100 nmttS, fcv — H4S 

[0 0 3 2] *aj»tt7y--FA*&p»JH^ICjEB.7iiflE 

KSfbtt. *fctt«^(-3c*-1"*fl:*iaa (wo r k f 
unction) <B*S I ^ *tt W ISttfHfcTfc*. -t 

O) . U 7H y ><oatl^*iS5flttJB-e*<5>, 

[0 0 3 3] .Wh-7$ntl^WilI^ *tt 

^mtt * in ft* * . *■? ■/«* io ^stn&wm^fk -c * c <t 

LTffifflmt J^'T ^o e C CO £ 5 a £ tz \-X « 

tt, »2 3 0 0 0cm KDTi P ^fto^'J ( N — ti — 
[0 0 3 4 ] tt*£. W*a<r«=tt. ««K»^J:tftt? 

r *j3Mare * * j: -p c »ai eitr.ctoT, mmm-£ 

a. P. M Borseiiber«er;teJ:tfl). S. Weiss A* 

rorgauic Photoreceptors for Imaging Systemsj . Ma 
reel Dekker . New York (19!*3) icBBT4LTi^ct 5££. 
l- » afo «> S # K - ^ = *l T t ffi •& ft (HDP) T * « . 
:tLbWl^. TfSftZJJRftffv h y .-v *»-f*«t 

« tz »«t a ri^ ttff £ tt ^ x ^ ^ *s ft - 

» f&li'Sft (sol i (I 5 u I u r i on) T * t 

[0 0 3 6 ] pa!aB«i*?&Wr*««*TjBSa:M])P t«4 
15. spy ^^'l/*^? ! J U— h*Wlk!7,7i /HLA 

-#y h h y 9 x^iz. k— /\> i- <k l 

TpfflWfr-N, N ' ->yj:-)l K. N ' - li.X (8 
-./f .H-7x::>)l) -1. 1' - t'7xl.Jl-- 4 . 4' 
— y/ 3 > (TPfJJ *E»i ( p 
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& ^ » * * *4 a m <t m f>xt z> z l fax z> c t. \ a *s 

10 0 3 7 ] *5iSq8Tf*WT *.lcL*5T** piBflrW* 
Sfra, MAtf. *924, 500cnr«OT|P h U 7 

xn;t T^>, *'J24. OOOcnriiOT ip rfi-f-wh'J h /U 
t-J!'T = >, *Sct«rjJ8.000cn-»^T in*#-r*i- 

?n'N=f>lO, - (CH?) n ^fzlZ- (C 

1*2 > -t*oT. n^-'l. 2. 3, 4*fcfi5T*-5 

[0 0 3 3] ^/c, Reii«tttt**»«*45j:r/aft 

aftftttWfllttft-IRiftfiflEfa, 3. 4. 9, JO-'K'JU; 

20 (4-b'7jc"y^ - 5- (rerl. -^i^x- 
- 3. 3. 4-Wv7^-Jl C/^il— PBI) 
) , 4520. ROOem-KDTn I ^ft-& 2 - f4-b'7x 
— 'J HO ~ 5 -7J.UL'- ]. , 3, 4~^^1^^7 7 V — 

(PUD ) , *923. 500cm- 1 <©Tn 1 £-?T^^2. 5-V 
7xrj|/- 1, 3. 4 -^■=Mt> ? T\/— (PPI) ) . * 

[0 0 3 9 ] s - b Kn*v*y y >-yn^zz^A 

ihUu) ^l 1 — "7 r $4iTti'5#y U h 

30 n ^M-M t LTfflU 

[0 0 4 0 ] *.*WTffllr»*C«!:^r*a^WK-7 
cn"CU*Wl^*«ad#»3:, fflAfr*. ^ - l4-t'7 
il'JilJ -5- (lert. - ^il7x3j -1, 
3. -1 - -**r-$-^T\f— n (7^)1 PJ5D ) (Ti =2 
D. SOOcnH) 43,fctf2. 5-y7xZJl-l. 3. 4- 
:f=r^>T'/-JU (PPD ) iTi s=23.4»OCBri) i^><t 5 
^^-^r-»t> T-S—)\>* SEfcf4 3, 4. 5 -7il^ 
1, 2. 4 - MJ7V-Jl45j:tf 3 - (4 1 -t -V r ^ 
40 H'7xia) - 4 -:7.t.- )V- 5 - MH-b'7x~ 
»|.) - I. 2, 4 - h 'J T U-0 .4: 9teh'J T 'I 
/V )- — Ml- nx I >o T h 'J ^ 7,iLT©#'J> 
X ^ ' J U — h (PAIN A) , * U ^ u - 71 . £ /h f*. K.X 

. 7 x j — 11 a - ^ y * - ^ — h r: n jejse s ti ^ . 
.^^ c>' n aaij «a •& i* * fc a mm* ^ » + 

«cSi! H i* 4 1. ^> *B & K . » T A* H — ::> e-i *i Ti^Sd 
50 ■#f*'l.*cW-&e«i. ^ , J^f'l'^;^"Jl/-h, #U 
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[0 0 4 2 ] (MKM^ttWtt. **\ 5t», 
fti >t c0 HrSKO ft £ -d T . » * co-IB ±« ^nUCn » a: t> 

u2+. Eu^+. Tb»*. Tn-H. Dy3\ Sm3H -^fcttPrWfeflt* 

j* fig # «t v * * r/ o > o J* » » co « ft ( c ( 5 : S r <& * . 
W^»a*««:*i— »M/j:f.a«*SE [Li] 3 iLzl „ t-Si"; 

#±« R£ -f * > -V A «P , LiftmM^^it^n^Ogate^c!: 

ir ^> r. i a*T * * » -f + ^ see ? r & o . l 2 0* s fc 

Jfc-*-€>CDT. nlJO, 1, 2, 3 gfctt 4 d 
[0 0 4 4] 0 - ^ V h hRiC (01!) ClICORz Eft 

■i-L i * hft * ay t 1 tt 1 1 jfi L- t u 5 , » S R 1 *j «fc c^R-i i 
F;:C 5\/-fA t^KiS— . 7 7ViJiC.iH30 1 - 
rt-# J: -*n- r: -T7 c rc fcTACtf-- ii-*Z> 

C£d*TSS. R|*5<fctfR27&r*CF3 5*§ 

*»ft«C«, fl v7b?- h2, 2, 0. 6, — yi- 
3. $-'-*-7 9l> is* I-- Mlid) #m*no, 
[0 0 4 5 ] Ki»iT-y--f /l-MT^n.. R23W.FJ 

&£>3&£c:te\ 0 - v -5r h : -r- y -f n -J~?)\*u - r-t 
^7th^- h (Ufa) tf»6M. R^7f^y-fna 

*x*o, R2#CF3 SS-cftsw^Jcii, 0-> :j iri-:- 
7 77 y-f A hU n-T -b-fyiT-fc: h* — h (ft la) 
/;^bn^, fl Ri^t --/-F--na*T&?). K:>^Vx- 7)!- 

7. 7 - )l 1 . 1 ? 1, 2. 2. 3. 3 

5»7^i-n-.l. C - 1- f? :*i.*rr > (FOI)J frftbtx 

^ H "d u ,?i «- 1 h Li 4- > > ^ U > ) - 1 - :o > -7 "C 

[0 0 4 6] ^l:^^^7rr±^(7)^ L — FJgiSttf-BttW 



If) 

J: rj > 1 1 j > d$ c/") J: ^ U 5S Be ;'J I ^ @S CO |»g -j- > 

liili-F h L Cd:. f 'J ^ > -foe* !>'-ir C0»« ft:, I- 'J T )l< 
■A-)U-. T^+^L7x - H •-. -teefcy h 'J 7i-)|/ 7 ; 
1 7 "7 f" -r-t- K . y; ^ =r • - , 7* »U 4- A 7i"/|. 

;t«^ii.-7x-^-, ^,J:^7xrji.-7iX te^tflz 

x -7 j- - • h 7 > m i > .^t a <> . s «: ^ ir^cift-f 

li, 2. 2' - KKUv^. 2, 2' . 6 f 2" -t>A 
tUv>. ] f 10- 7ol^-> ha '.J >*3irXN, N, 
N " . N ' - :7- h J7 ifJUf L- • ;- > T ^ J: V* 

[0 0 4 7 ] ±iatp±^M^^(7j^JSIi2 o^;u?6^ 

«lB&T-fi, i^JAIi'. > f 7xIJI-7 ^ ✓ - 2 

mcr)*.^n> y^-)l7$>titilZ h U 7x^Jl7^> 
(Di3il7f t ^m. fctjZflz v.T_7h> F a 'J > (phen) , tftT 
U >■ > (b i i)y) 43 cfc C».U- 1! ' i V > x j * a C ti 6 <DBdt4 

-T- > c^iMflKjs p mm i*T: %> s . 

[0 0 4 8 ] 'h£ iWl^ra^^rtft "*/itB^* V — K4f 

nSBtl - A f & *> 1^ 7^ « o ^ b - e tfj ^6 , d c7) Jr. r3 «c 
30 # IS t2 T ;|, ^ - O I x . V ^ -> ^7 A , .to .J; V if* v ^ 

7c.i;r ^ ^ii8 Tcom^-tc Jr. 0 Kit o:i #"C# ^ « 

<h A« T * o -'I ^ (C . » & IZ J: 0 Jft f« it -5. ^ <h ^ T 

«S 1 : 36 ^ * ifl & i c . # ig <?:> i^f K * TV- 1 s fr «b f T 

40 

[0 0 0] A**A&*^.*ai"&IR<7>--JBAHfta 
m ^ilbl ir h^J J.m l. tz «e*> w s:^>H 41 ^ $ A £ « & ic BB*6 

[0 0 S 1 ] lEiliffi-r-tcDrae&id:. p««1BHi n 

a 1 s 'rl if i ^ iffl o rnre , ^ :i> ft ^ f© ts i > t jg z 
50 wafti?.»is5^»U5<y<i-sxt-^-j- m . c-t^cxCT^. 
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